Effects of the combination of respiratory muscle training and abdominal drawing-in maneuver on respiratory muscle activity in patients with post-stroke hemiplegia: a pilot randomized controlled trial.
No study has examined the effects of the combination of respiratory muscle training (RMT) and abdominal drawing-in maneuver (ADIM) on respiratory muscle activity and function in stroke patients during early pulmonary rehabilitation. The purpose of this study was to investigate the effects of RMT combined with ADIM on decreased respiratory muscle activity and function in patients with post-stroke hemiplegia. Thirty-seven subjects with post-stroke hemiplegia were randomly allocated to three groups; integrated training group (ITG), respiratory muscle training group (RMTG), and control group (CG). All of the subjects received routine therapy for stroke rehabilitation for 1 hour, five times a week for 6 weeks. Especially, the ITG received RMT using an incentive respiratory spirometer and ADIM using a Stabilizer, and the RMTG only received RMT using incentive respiratory spirometer for 15 minutes a day, five times a week for 6 weeks. Pulmonary function was evaluated using spirometry for measuring the forced vital capacity (FVC) and force expiratory volume in 1 second (FEV1). Additional surface electromyography (sEMG) analysis was included by measuring the respiratory muscle activity. Our results showed that changes between the pre- and post-test values of FVC (F = 12.50, P = 0.02) and FEV1 (F = 12.81, P = 0.01) (P < 0.05) in the ITG were significantly (P < 0.05) greater. Changes in EMG activation of the diaphragm (F = 13.75, P = 0.003) and external intercostal (F = 14.33, P = 0.002) (P < 0.01) muscles of patients in the ITG during maximal static inspiratory efforts were significantly (P < 0.05) greater than those in patients of the RMTG and the CG at post-test. Our findings suggested that RMT combined with ADIM could improve pulmonary function in patients with post-stroke hemiplegia.